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(54) DUAL DAMASCENE CONTACT FOR INTEGRATED DEVICE 



(57) Abstract: 

PURPOSE: A semiconductor integrated circuit 
structure and a method for fabricating the structure 
are provided to obviate drawbacks related to seams 
or voids formed in metal contacts between 
interconnection levels. 

CONSTITUTION: The structured 0) includes a 
semiconductor layer(14) having a top surface region 
(12) where a transistorO 8) is formed. Metallization 
levels(40, 50,60) formed on the semiconductor layer 

(14) have conductive members(62,62a J 62b,62c) [ 

formed in dielectric layers(64a,64b,64c). Contacts(30,30a), which are conventionally formed, provide 
connections between the metallization levels(40,50,60). In particular, a capacitor(70) is formed in an 
upper metallization level(60), being connected to the conductive member(62a) of a lower metallization 
level(50) through a dual damascene contact(74). Another dual damascene contact(74a) connects the 
conductive members(62b,62c) of the metallization levels(50,60). Each of the dual damascene contacts 
(74,74a) has a narrow portion extending to the conductive member(62a,62b) of the lower metallization 
level(50), and a wide portion extending to the conductive member(62c) of the upper metallization level 
(60). 
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a ass osa ubhoi^swi str 352s, -aa sis ••^a»«^ ess- ¥*«g akjisj 34*01 ae 
Bis 

bsh s§ S5i ereoi atsiimi ore*, as ant #ss* urea ass aur awa. sss «g 
* a?iss smiaa. w®. wsmii gas* aags *qiss a* awa s a^i- xiua 
vaa- esj »h.hb aa-an. JtH a* sgwa sow. ■ asmxre ciumiigoi ms.s. nmm 
mm sis ?i£tf- aall cibigia dsiss saswa sama, 



ggSjaS, ^St> fiHEJll PHWIigg SIS S4.g 1 44t*PI. SI4H 3?H OI#°l £r£.g^ 
AS 6>th Ql SOflAi. HWKDfi £E.fe g?«Eg£l ggofl <?tf|| Qg &SS4 Stag 4f2|.SS,3 
*W1 AH3IM B^OIBWOHBO.. OIIAKHI- '2JSH, VWII a«W BNN.WAI. ?£g& -88*11 g*g EH 

§<*si aloi a«. s«tfslis aVstss'-aw oia g^ti ansa al *q asjgg i=a 

Al3l£« 8gX|iag fi*H W*gg S«H M8*'£3«l *«SQ. HHBICH 94«(N. Tl ft 1 TIN 

si i«j.)oi 3R?tn'fl«tsia. 'Oi-oi ai. 9£G! #2j ihsis s^oi sar&jqeh Co 1! Al siai awn 

4 2iCI. ClUWIi 5|*WgQl CtJBh 5j§ SjQWfe . JIRgSJ ,S(SEfe 33)011 2|*L 

saoiE(void) ttfe AisKnuoe a^oi asraiHi tu-si tuoh aws aaa* aoi gieraoio, s§ a 
oisfe sam-asi sag iflLerstta; iufsi 3401.011 gs aw sawi sm sers*¥ 
a fli^aoj [tet itgao-. am-sAf a a ^^gg asiE sisgg opiaisisi cwwufJis aia 
chia) &e»i snqimgsj jsjmm sjssi ia$ frtfi maw arai a&sis? awi an sjtt. b. 

Kassab gS| 'KAV9--#aaM Af«»te AIS-9IEI 0I3# S^B! 5130*1 g&SWOAl 3! 
gEO a01S;g gfc&=A|9l£ E.MM\M &BB(ProceS9. Methodologies: to Reduce Rework and Plug Coring 
In Sub-Quarter Micron Tungsten Chemical Mechanical Planarization Using K;0.- Containing Slurries)", 
6D 27-29^, Proe. VMIC aJH^i, 189 LH'XI 194 ffllOIW (2000) SfS. £.&. V.C. Chang §21 - Al 2fg 
g ^XiePI ?|*H K.7H- g&50> *|EI$U- Tsfg CVD TIN S«r(Loy Temperature CVD TIN Deposition 

Combined with Nj/Ht Plasma Treatment to Prevent Al Extrusion)", 6g 27-291! , Proc VMIC %}JH®£, 
297 LHXI 30) 21101X1(2000) 

SOIMgCHIAl SeOISfe £Ee AiagSJ ^^21 SB* WW 30IS3SA1 sm\ 

Q\ SiSCH, CN7IAI SDKSSg 3201. Oft S4Pf 0|xl£ AISDIAI SOI ESI »Bjg 

nature)£S*E1. ^EH^Q. Wgg-3'. UIJ2S! gfg SSSHS0I .SWSSI' igS SOIE £™ AIS .61:011 

••ta un, or ewnii #sj ^HB£ fi« b^* * :2io. oi^ £«rg'4Satr'* si^u £& s 
^g LHtHi Bi#g i^ti-aaw @q turn as maig pwso. 5«te Aiaga- aasia. o 

Al aCHBOfl sm »CHEIfe MS SWISS 010, g«| Al #2S<sj Al^agCHlAISJ OIBQID. 

371 oiss gwm Aiasssi aisi oigg 7ms.n. ^ss.^gg m\ aoisgg untm. Quroi 



sBjEgOIAI AISg(sea«is)3tt SShS Sfliagg ^*»«£S«|, g«|, OAS SagOfl 

sj*n n~- • - - - - - - 

* HQ 



94.3pEte-M*t'tffeiM as twwiigdi ch*ii 25! am a qhioi^ iisisa aaoii Jtatr 



a g gAiwai cfra, &Eiii ^?igg ^^sj aigoi ess ^ma strsife ysais 4*-oii « 
sa szi- ».aa- a^si aesa statiQ.; sw-as xti angsi sara ¥xi« H12 aiisgsj es 
I *i*H2i- a^Aifia. a^ia-fe 11 aiasj &m astfe a 01 --k w«a* 
ei m Biasi sa« *S ^ss .aa*fe as ¥«g stmci. 

a as ssi a* sfooi oje>, ss» cki 5301 sss wsagg a« ti.g quroiA^ ^ai ai 
saa. g*sr aps as ^oi!:f ess **ng stwta. ^sa a& sa« ssfoi ^e 
a aaai saa «n axduhi aa-aa. a^ra aas& aaoji q»H» aaiag'tcia #asai a 
sag asi ft'Stfo. oi s«ns& tf*fta*¥H. 4g ccief ?sa.a lhchi aswi-s as ¥*. a 01 
ai ¥S£s^b ^a iitteF eslgsi- sa^as srs*te ss mtew. 

e QB.aAioi'OflA-i. »aa ?s*a mm & k as ^ssg ^ ©?aa g.a§g vsag dm «a«t 
a ewa 5«»d. -3H?a aaaa uh chi aaaa. ^¥ss^¥& ss*fe ag va a 
01 ,as ¥«aaij!Ei afsat ^as .M^a ss-Aiaa as ¥s# stmp. jh^sj §s a 
as 2^= sa^i gas again, ess «n« aa**s aias saa aa-ara a^i 
a. lh2j aoi traaQ. 

4=as-s sags a waai s^i fe^ith asa sag gisioi ng iih mttm a 
01 ci. 
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its ¥£■£ sa Sera us ±agg uEKHxisr. saw wiais fra gggs ais -uibeik 
m 

wiAia s§ a cte 2^h oi#si ai«-#i se& A)«-i^is stair 4= sid. oe.As« 



g 



_W VgSITUJ- HHflS' 8HJ-SI * S5 Q£ AKW THAIS UH. 3. EJg *S-*2J£I 5)9^2,' 5 

gssi 4= SOiu mis is £xhhi 2»i tfg.gsggs'&.ga s&is * sick, ag 
oi- as eg* #m JHAis ms* era ^eai 45j£s sxnw gas as. oug is as 
*a gon ggg. 4= ao. 



4=^1 a 4?S0I&= SCHS OS 53 (HI S*KH sH_fc2I 532| fflBfSJ 3IJ3 UHftfg LBHIW. 0PIA1 01 
it tmsi £301 if §3 tHWl ggg 4= SI'S t!Sh W 53 ££& S& "3ESS gi?*ISg 4= Si 
TtU ££ ttSII CIUH3l&g3| CIS -gg* % Sis C0£f HI-SJ ^ff.« 7H8 4* SIC}., OIIS 

ts, ajwsj- alga* 4=5iae wsa g?*e hows ismifi «us ass gxiaa sick a 

tiniSI, OI»g- (HISSS giM'EIS g9Vg. INS IS, HHJICH^S ggOl gagW tt|® 4 aXI§ 

is seoii &«kji *sigjs ggas wn/gws ?ie gaoii awn 51511! 4 act. 

gs-a* ?a»*s i?h oigai sis. pismsi ^ttg.*ig*isg =?sm m#s\. sas gggoiD. 
gg« M*MmM*jt&a*i ?stte tfiSEis aw emiuomm sw 
a,, oifesafl waff g««>a a^sas kbaivu. gg.» mis sag 

liojl aifk. crs fisva iasp, sal vile id too stm 4jej. ai 
ttgv 4= aa. aim we int/n9\7\ «'« s*ww sma 4= saw. 



IS 



WAIS gAIMgglAI. S W3S JJiag .dllSg Ste WOlOWfiUHt ffl-SM ^Sggg WSW « SI 

ck g was «tarw qw*3 tis a 1 oisaf g ^ei ai^iiss s«jtife oh 9 insw-vsn i 

3»«(HI 4= 2CCk. tfAIMIStWAI. S WSS 3?H OI^SJ g^Sh OlfSS. ^ SIS 

^ao-oi sisacK. 5Ai2j zn^« *i*h, a oi#si aisioi awh 4= stwer. wajs siaiwi 

SS 33HSJ S^lKSIKSeS UEFBCh. Q|,| .S3 0.25-pOI«BI HS¥ ««»J7l *l*l SWH 

^CH-SS SSI(ULSI) iSK OL, 33 SIS ^^§1^ CIBKH'i ii!£l£# £3*131 W*i S « 

ssi a^i gas v 4^ Si= sie sag a a^isi aagg ?>g aoo. 

s ig s2Sf3v s ej'SJf ?i» #21 #sa^ eiraa t^g 3^ ^ hh ai Ei ^agsi « 
« s. 1 s^ofl s*bai sersapi ^sg^ aisas awisj geimsi «^og s*hdi b 
ass .5'ai&' gat sis ?5g(io)s is sag t&ef • ««6 4^3 s^(i?)g 

S>£*l!§.(14)g a«fi!0. g^ tiftl &EM(MD8) ttffl. Effl7fiisag(18)S- S^(I2)LH(HI S«S 
D. OCH-aEg 91 7I& .CHB §^.2J fiBXI^EigCpl, (AOIftH ClbH3l^g.S= MESFETg)g 5ti*fe 
Qg ClbHDIigS 53 3S)(1i)LHQ|.«g« 4= 01 »S S MAIS gfi 

S?HA|±0g(l8)g MIAISjoj jg i.A/=a|.oj g«g<20) 5" 7||0|g q»Sg.(22)g 54J«h= S^S U 
EfefQ, dig »|0|S ?2f (22)01 &m »St»Sf. H3S SSSfe SBg- AWgS'VH ?ll 

Oil 7Sgg »BAI3[?I I|*H HOI'B TIOIp £a«ll(g#a)SS Alg «|fg S*bA13l?l *I*H 

3 »w *«s sftgDii sm a*fn jtefgeiej a sag ¥si «mhi w«b g* gsrasgg s 

©Shfe ®i MOSFET ¥ggg SAIW&. 5AI2J Zfggg g*|, gVB *««12)(«l, SS ^Sgg) 1 

cm s.wsj£g s^i! gg^gg ssgmi saisw: &&a. - 

g& gSffllSI ^31 a|gf28)t ggJ^EIg #M gafEIH, S0ISg^Qa)g.5Sj9F5 g^SJSS Kg 



tejej g^th ails as sas ¥^gi-K)g & 

tm, 3» il^fc SS9WI SAISIQ1 SID, S IS 6ftS^ &g (.50)21. *M(S&)?1 10l2i£ WtTH 

■w get w& «tt 3J0io. oi sas ^flK62a)3> s&sfe mm sia*te a^fas gcw 

Si= all(5p)SI V3tll(B2b)g SAISJ&. a'gg(4D 31 60)S Cfcg V«g(62)S ¥XH(B2b)(Hl 8 

w ^, f as sstKK aw^as. zizjsj aigsj ¥m(s2)fe aag(64» 64b)wi ggach. oi 

Bltt OtlAIWIAt. 'VXM8 AIS gg£lfe 31£S gg&D. 

WAISI gAKBIM [Cief, 91fflAj-EI(70)fe 015 #a S^S(?4)g g.»H g^Sh £flg(50)2| ES« 
^JH(626)SEJ S^WI 2J*« g^SI ai.g.(60)0l| «gSQ. 7^ b.UfSISWIfe, S«(fi (74)S aEfflaii 
g flISSfe SS 4^3(76)® 5^31, 3...9KHI HI g^gOl mmWUA gaOIS(B0)g lg%t£g s 

s-Hfl, gags gatolsfeo) #mm imm\o\ tuiaih *aai(84)« igsni. feg^gs sa 

ggffid>.'gO| g^EICH 5H2 5HEHAIE-I gaiOIS(88)g ftifetttt. §EH2I a^S(30)S fll2 9flA|E1 g 

aiois(88)s^Ei chg gg* ai-ga wa iIe(«iawot atgjssi a<D»gg&Q, e s-ssj 
iwwa gggg onAisfe gg #- as oi.g ga ^s(74a)s ai i(50)2i ga« «nteb)ft s 

g B|lg<60)2i VQCBD^OI: ggAI?lfc SSSAI MAI5ICH SIO, 

gg sis ?5g.ao)dii v\® «g W22i..g ! gv.ggg.»t7i« matwo. 3eiu, ggg a sa« 
gggsi agg iiwi c&& aAtr 4= sici-. nw saai gggg ««*i^ 01 ggtt aat^ fesj 
erorwwg'tr gAioa&i gg»HM aa a*»D-. 

s i.wi EAia ui-£h goi ci§ aig-2i g^stg lhoiiai £.aggg ais saigas §aAi?fe 
gag tf««g g'«*tfe a ggtj- 4=a^s gatnoi. ;gwsas stffi. gg. argzh sagg a 
g g g-eg gsi gams -gg wise sisisi.ai?i7i gt» A+Mggg. stw aoici. sssxiaei q» 



SI200S-GCH881G 



ai(5. 02j gfie or iwcIhai xsiiHg &)§8hs ire. «* % m »•* §1« al »a 
ajwq. sfasnsj cm* aa««i2j a* s-bh* awim »is*k* *a 

a ftw »3i #«r(cvu) 9VN awa s*rsi fiias &sw1b 9 »». oififs a?) cvti, fe*r 

CVO(LPCVO), 91 ©Kr*Qr S» CVO(PKVD)fi StISKIL Oil S£ir $p SI mm 7\&% £ 2iCr. '» 

mm m&www muto- 

msmm &a&*mow. as teds, skqch*)^ sg mmb ssjisoi ow aas tntf st « 

•son sta* s^asM* m awwr sat. m& mm wtm-qm mm® mm\ m 
§m\ m fees® ««Aj3ife $8 fa«i£B snsoitt co* ufli tcoicwai mm sjai w 
5. aait> tcos Wis mv asS a &tt auteiaiw nmm asa *xwaoi sick «§w 
£g, ««n« «arg astew m a&* oi^»«sai a saws-, «a«a aiswg mm ass 
oi*iao. on® ir@*fe #4$ ioxoo diss £mo*m s»ai?is as »a*t tiara 

#8 SS 3! 3H«gj JS-*S *3*<HI £|«8 «S SStiCI. 1^£! g»» #38 4XS 

ag<»ia) a-dkoa g«t 4t3o-»r. s 3oororK)ia, w s». i,5»i« Hess sew s« mm m 
2} «5««i as-#s «£®& iwso. reo8-«* «rs s.!£& £«« * go, 

CH«r£>£, gg|* &KJM aS}£ ®Hr*DJ S«f(HDP)M 2«| « 3RD. HOP £*t«0iet mt& 

£S£IX| ^8 &'5l?l!0lJi S8KUS8) iEfe »9£S-£.SS ^£!9i0im Sei(FS8)g SWt * 

SiCl. 

^91 SSSI Si ?iE^ C^s £«t &»Mit!- ^^01 ST S^SCH XiCh 88g §3, «foM2J 

Silicen Process I na foe tte Vlsi £r«: JI2$, Process Integration. Lattice Press 195ft) 

(io)2i mzm mti m^ti wAiaja ^«t+ otiAi^s s^f ?\&m 

1B«((12)2| SijifeS bcSAigJCK *(28)£ 350-c UjAl SSO-cMAI «©S£%6i HDP 

<2ah»±2&«)# ««rAi?ia. wcmai igofe mm *m mt^m mm tamp « 

3DaS XIS® S«5©*S «?S3»#(28) 18 Oi ««£I0) ODS «S ESl'S^a OR « 

mom* am m mm mm «»«o. «asi a«(28>oiAi we ««8 ukh 
cH>b© t»»ep! mi mmn&&9 immm, man onto os# GMF«/cAiNt » 
*i AJWSP-. a*«ias mm 8*9* msm. ««! »s«ss '*. t$ si t«» i * 

UKHCN^7( OS^igJ »eiMt(30a)S S^SJS iielEJM 2l« SJQ Ti mSiQl AjS#l C4(KhC(WAj «f 
60m. NAIftHQ ^8') §!SrA|?!a, QIOiAl TIN («A1 400-cOflAi 2f 7&w, WAWXi 3fg) 

Alffl * OJUSSAJBSSAN LHS?(Hi «*JS!Cr. D^SS, 4CS)n»£j W S«t£ia <42iTcO|A{h 

»»«CK 83rSAI «f 0.32m «S0ia. SSOwKHI/i 9BC»»S. 83^»CI-. 

sejm«{so*)2j mm *25 «s« I2^t» *. »i a««40)s ti/tih u. mnm 

imm mm m 4o?c s^gi ^.aa §21 »ar^£g vaa 1x1s ajs^oi siti *«sa, 01 

CH/I 4110 IH« 7fl(!n»2J Al/Cu t}§ 35 5>5raa2J Ti*f# S!^AJg).<>.S^ H^^Q. 2fi^(4D)2| 

£ V»tt(S2)g 218 Si Qt« 5SM SJSI VtBSCI-. 3Kfc& ai»(4Q)(BQ' DHJa 

eilKBO S 60)) ^OflS S23#{€4), 08® IS 6ab»2J HDP *« S 15G0r«2| TSJ$-&>*Jfi ^Hjg ir 

swof ssratr. 5»g(40) grafts £9®«ai #«64a)ss xisam ssa. ?2»s 3^ xm 

§««fAI3»ia f OICHAI TINS 8J«MJg! OiU«llAi?ia It S^A|U£S^ ^-^SCr. 0I0JAI. kg 
«SS S«jgg<30)» STS«I #§$rSSS 5IS SDrSH, SS*3£<64)0il »3iew. 



S«JS«(30)j»- 58SJ«#<64*)i8- Si1 ««SM* 3!« l'-Ktl «S8 

^1 isisi-a, ens 9<%iT«vts) wsws *Aisioi mxi so. 

i<^Sf 2«SI<.50)OI S^Sia, H@H£I2 MSSM ma- SS«(64)(£ 20SAI 84hB ?3f 

SSIXI SHI £ftf(&0) AH3ISI »a««(64b) UtSSJ JH^#(92)f «9| »K Q|«|A|««S«I AJCMUtj. f 
2H2I S«JMS(30)OI 3® ailS(6Q 9 60) AKHQfl tl«£ICH0J Sr£ §3?.. *3f^ ?IR®(32KWAJ$L|7a 

»«)oi »Aioi h«k». »^»(92)« ei&aa«p£fi a? ! o.38 y fflie^aa, oi^as «f 
^tor»s oi«£)0i{ar,/t^^) a»(50)2j ss« «xi«<fi2)S- ^«aisck 3R^?i(92)s ai^oia. 
as s^(i2)0ii mm wv®&- oaj e 2 gi. 

@«Sja, 2f 2S0n» SOIS &il^£10i(CHF,/C/^l-} ^2fi JH^(92)£f yOrSife !*«(S8) 

si yg #g(95)g sssoia; si^aam us tnt ±w ^^lh«aj, mm w^wm %<g*g. im 
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id. e^tr ^aiomiai.. ss ^sc&ls as ^&(95)£g^6t et£»*<u:> asm 

~ ~m .a&AlgJC" 3EHU, g'S *»(96>S S(64)S S^SJCHI to SCHi 



i 

* SID. 

E?»fe e*7H Ti BHSI01St.(400*cOt|IA1 2f 60nm, OIIAISW ■ S*rAI3Hl. QIOAI 9f 75nm2| TiNS( 
»AI «VeHAi.. MAIStfl i^TAIgJ * QtUf-SAISSSW «$g' ?P'(97) LHOfl OS 
SI, 400mA! W ft4WRjr. C«HJ - .llfl S*t&CH(425^WIAI) ffl$(K)9| #S S#(p5l| «S 



*V.(8B) 5«« *RgC>. TOM 30^01 TOS Sill! MS (2B)£BMH MW& CH. 

«h eta si «« m *w» seas mm£i sr 4 s-k, isigg mmm® tuns 

»S. si 1 © aoife «r ?§o^qitr is *Inoo)g o.ap-si I 91 *»psi a oil ft 
¥4f(.ifloj» i asrsj i+f sm aoisaws iw * kcf, i 4>»s m.Ai(nisi use 

CK, 3Htt ttOISVS iS ¥«T» 59011 Al 3H^«| *ft SfOUISSSW SB110fe)&S*er 3 

s-sssssra. £ is) sinAra<TO)is auino)a #asje»si-«t» sifWM s«i 
i Actoz> .«qi ss.no. a**oto)T»i.»ii'AiBi mnii«<eo)« sa« wwiwJsi w#« 
""■■■mi a anas: street. o\m. oife *«wiio) ew aastwManAier «.as<a4)s si 
H ewgick, 

■ «,<I10)S 3^32! ifflEtOfl SJ4I S^ajSS S«£lQt TI/TIN £B|, Ojlf S3 30nn> Tl 3! 60nm 

n suck «£tf. aissi f §g s>e ob ■&* sssoi unwfo. 
a*» as(6o>5i San twisceasi «g am, ^ihaiei ss»ig(B4)s niw si ons Edison 

S|?H CtSEIPI ?£JKiO)SI CIS 3313¥E1 as*<112)ft- QTI&ICK 12)21 UD)A| «SS 53 

5, e/wssj I ftiAioloiiAi, 5TOAIE1 &aioiE(ea)(s i)s 3^shsiwi(S))sj uoua- *eai i 
wawi cash *«h-3, nietmn, imsaa. g^si- ais(60)s 400 mxi 7oonmsi. w/cu-te si 25* 

2| TINS garAISfiSAN. SBi 4= SiCJ-. 3^f& 5111(60)21 ¥XN§(62)0| ig lie S, 1 WIS 

MHH 2]*H OH- »|2 FIHAIEI g5flOIM(89)£ £& #(84) #WIA1 ■ tWSO. E 1 S«l 

S(30)S fiaiOI^BB). ^Of SSEICH €f« #£S£? 0)1 Sfe'ltt MSOfl CHSJ- S<4»g 4=tltTCh 

sis ?sm wm chsfshtj^g. mm §3, a««i ^arw, qiquheis §21 s^m s^im 

» ^?5?F JHAJEiaCK 7HAIS ^AIOIIW [ffg Q|E1^ flnst §£c SEJS*SJ BfEUKN^HAI 

-■■ ~ - " u sissii shot s arssj HUhsitJ- g aim 011 m 12s suss «oy 



TIN 



m.m tm:- s^tsss saissoi Aia ssrsoi. itfs& ^sg Aiass &w ch*ai. wis 
sb, sens ais saisi ^iHAiEi ^.saisj ssiii- sfi-g fla-s snass ni*CTi act. stt/, mi 
i ss ah smtm ^xbsoi e arssj. unset SAtoaoi t&a««s ssuss 
i dj. A.i m ass »s»h- « 0.1 ss sw * s««s Mm\ kssin g^, 

S SfgSJ iS S£S MAWSWa. S SAIlAtOil 3HAIS! SjEISS Hl-V fltfS 3 OS WS» SIS 

on sj*h *ss toss sttetfc cwet n-s toboii ch*i aw»«i2g e arss « 4*te Izt 
s sstjo:. *bts. g«oi Arasr soio, [q-bfah , g SAiiAioii *s*i .?inew vstKiet cis 

SS «PI Stt 3^21 HWM 2|«HAI S«*>?ll ItJSI^ g V39| 'H«S¥E| aCHUXl SffeCh 
S W 1 • 3 41 S CI HFOIiWI giCH M . 

ass tcei- ass gtaais, 

£35 ¥xnm awia, is soil «ss g^5> as, 

etssii isnF sag w akwhi fe^si »s saai sis> a 

mumm mm toi^ s^shsai. s^&s #«gpg« : y ^a^is lhs 

g?|a| fBjgf 3Vt«, SIS PBHJIi. 
s^tt 2. 4 1 4tM WJIM. 

■fl\ 9 as ^SS ^ SStl *«0IJ1. Si CH§«1£S HHt f &, SSJ IIS CMQI 

g?tt 3. Jill 1 VM SlOMd. 

g^?** 4. XII 1 ttOt StOWd , 

S\7|. S?l^ e E J!MIF ESS ¥7X AH3IM 7312 S 
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£71 ti\2 §3'#2h £BJ:g AKHOfl ES*ft □ StfBI-Zl: 

u?\ sas ijin, #71 35112 a #71 sasei st*s au/jae »ai sis am\±. 
«^ 5. xii 1 m\ sawAi, 

#7r ES« #£S4 ^xh°«. SS) SIS □aio!^.. 
tracr 8. $ 1 von sioitt. 

WfeSI^Hf AWIjHl tf«99 3S£ 12 tie. a 

6f?i- a7i3 s^sfe &71 xm sag ¥xh a- X112 saa *aaaj seisiss sums, sis put 

01 

mitt 7. H 6 WW SI 01 A), 

$(•71 S7W gOIEfe g^gi, gj gsfgg 3«*hfe, gs) SIS QlbWIi. 

s^tr a. nn 1 traf aoiAi, 

#71 a?i«i s«ssfe ai0!i sims. sis sis aaroii. 

.flTTV 9. « 1 #011 SOU-I, 

«?r saa was ais um\&. a«i sis pukou*. 
tr^ir 10. a 1 bchal 

g?\ s<s»tt aiisa sis 7i£aa «**si gssw* **n§s stwis, 33 sis puroi 

«;W 11. m 1 tKHI 2401 Ai, 

#71 ©g &£Mftt S*« ?H^?i 9SAI9I& S3 SIS Utt\Q\£.. 

12- tfSM KM *&«H5 »BI<HI 2KHAI. 

jetfc* vntt ©a, 

#71 jj?si a as ss» &an mis ins* spi* asuafe. asai xnsm >*£ 
13. n 12 %m siCHAi. 

#71 es ^ag E^ife sasi vsr** *sn ai?s asw?K£ son* iwq, essi 1 
$m. BffeJHi n«v 

S^?W 14. JQ 12 trOfl 2iCHA1. 

®j\ mim sa*te s^Jife sas s«t#m jh?* w»ete ew.t iotk». sas s^oi 
f arasj sa« ^xhoii a?i5is's g*»Hfc. ssi ns« xiisshfe w*.. 

g^tJ- 15. M 12 VOfl SIGHAI, 

4^1 tHM Sa»g £71 ¥M 3! as *g S^M i»?S^ S^2| a^5j 

2! §jafO|| Site OI^GHXIte, ^SH HISS XHEtfe • 

16. % 13-4MW 21CHAL 

g^si-. .ej.isi s« ami.; 4 v 7i jh^ ma ^gnar a^isiss jh^si as 4khi e 

a @7i sa a ¥jisi 



5Wi SiAinu ^affe i?m EH state. »sew »§§ w«- 

Sn»t1 17. tfSSI SiCHAi , 

ties »ei *«S »¥8j» ersa ss* f 

saa mat i«w>s ttsii* tJae eeis g^si HiMi 

^ k 7| 1S2F ^S2J ^1 CD-SI- «gtL 5BIS2SAI, ^71 f^et Xfl &H»I#2| HQ« ^X|S 12 91 

jssj s?3-«..*asha7i.aisfi " " ■ ■ " ~ ' " "•• " " 

71 gg ¥«'SS¥H M2 ai.ffllSJ 



sag ^aai- apiass s^aisiu, &?\ m ainaj saa wns esete as 
- • ~ - - - saa ^xh gsste as 7Wfe. »7rs«w.» s$t 
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we, ejsLai ^2®. 

spi s@ s&s 2to ses« ssme, »£» ^sg. 

*W 19. Wi SiOlA), 

£Pi tffl §S *tf £91 ©£■« ?2L«. 

WJtt 2U. % |?«M SUHM, 
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